Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.040; wR factor = 0.103; data-to-parameter ratio = 20.6.
Related literature
For hydrogen-bond motifs, see: Bernstein et al. (1995) . For bond-length data, see: Allen et al. (1987) . For related structures, see, for example: Fun et al. (2007) ; Patil et al. (2006b; 2007a,b,c) . For background to the applications of substituted chalcones, see, for example: Agrinskaya et al. (1999) ; Gu et al. (2008) ; Patil et al. (2006a Patil et al. ( , 2007c .
Experimental
Crystal data C 15 H 10 ClNO 3 M r = 287.69 Monoclinic, C2=c a = 13.7003 (2) Å b = 7.3659 (1) Å c = 25.9954 (4) Å = 102.290 (1) V = 2563.21 (7) Å 3 Z = 8 Mo K radiation = 0.30 mm À1 T = 100.0 (1) K 0.36 Â 0.22 Â 0.14 mm
Data collection
Bruker SMART APEX2 CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2005) T min = 0.899, T max = 0.957 27534 measured reflections 3736 independent reflections 3008 reflections with I > 2(I) R int = 0.043 Refinement R[F 2 > 2(F 2 )] = 0.039 wR(F 2 ) = 0.103 S = 1.07 3736 reflections 181 parameters H-atom parameters constrained Á max = 0.42 e Å À3 Á min = À0.26 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x þ 1 2 ; Ày þ 1 2 ; z þ 1 2 ; (ii) Àx þ 1 2 ; y À 1 2 ; Àz þ 1 2 ; (iii) x; y À 1; z.
Data collection: APEX2 (Bruker, 2005) ; cell refinement: APEX2; data reduction: SAINT (Bruker, 2005) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2003 
Comment
Chalcone derivatives have been extensively studied in attempts to obtain non-linear optical (NLO) materials (Agrinskaya et al., 1999; Patil et al., 2006a Patil et al., , 2007c Patil et al., , 2007d . We have previously synthesized and crystallized several chalcone derivatives to study their non-linear optical properties (Agrinskaya et al., 1999; Fun et al., 2007; Patil et al., 2006a Patil et al., , 2007a Patil et al., , 2007b Patil et al., , 2007c Patil et al., , 2007d . As part of our studies on structure-property relationships of chalcones and the importance of substituted chalcones in nonlinear optics (Agrinskaya et al., 1999; Patil et al., 2006a Patil et al., , 2007c Patil et al., , 2007d , the title compound was synthesized and its crystal structure is reported here. Unfortunately this crystal does not have second-order NLO properties because it crystallizes in the centrosymmetric C2/c space group.
The molecular structure of the title compound ( Fig. 1) is not planar as indicated by the dihedral angle between the 4-nitrobenzene and 2-chlorobenzene rings being 26.48 (6)°. The propene unit (C7/C8/C9) is co-planar with the 2-chlorobenzene ring with the torsion angle C6-C7-C8-C9 = -178.41 (12)°. Atoms O1, C8, C9 and C10 lie on a plane and the least-squares plane through this moiety makes dihedral angles of 8.69 (7)° and 26.48 (6)° with the 4-nitrobenzene and 2-chlorolbenzene rings, repectively. The nitro group makes a dihedral angle of 11.64 (7)° with the plane of the benzene ring to which it is bound. Bond lengths and angles shown normal values (Allen et al., 1987) and are comparable to those in related structures (Fun et al., 2007; Patil et al., 2006b; 2007a; 2007b; 2007c; 2007d) . In the structure of the title compound, weak intramolecular C7-H7···O1 and C7-H7···Cl1 interactions generate S(5) ring motifs (Bernstein et al., 1995) (Fig. 1 and Table 1 ) which help to stabilize the planarity of the (2-chlorophenyl)prop-2-en-1-one segment of the molecule.
In the crystal structure ( Fig. 2) , adjacent molecules are stacked in a head to tail fashion into columns along the a-axis by π···π interactions with the distances of Cg 1 ···Cg 2 = 3.6955 (8) Å: symmetry code 1/2 -x, 1/2 + y, 1/2 -z Cg 1 and Cg 2 are the centroids of C1-C6 and C10-C15, respectively. The neighbouring columns are linked by weak C-H···O interactions (Table 1) .
Experimental
The title compound was synthesized by the condensation of 2-chlorobenzaldehyde (0.01 mol) with 4-nitroacetophenone (0.01 mol) in methanol (60 ml) in the presence of a catalytic amount of sodium hydroxide solution (5 ml, 30%). After stirring for 4 hr, the contents of the flask were poured into ice-cold water (500 ml) and left to stand for 5 hr. The resulting crude solid was filtered and dried. Colorless single crystals of the title compound suitable for x-ray structure determination were recrystallized from N,N-dimethylformamide (DMF).
Refinement
All H atoms were placed in calculated positions with d(C-H) = 0.93 Å, U iso =1.2U eq (C) for CH and aromatic atoms. The highest residual electron density peak is located at 0.70 Å from C8 and the deepest hole is located at 0.56 Å from N1. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
